Context: FNAC thyroid is more sensitive as well as specific in segregating neoplastic and non-neoplastic thyroid lesions. Identification of predominant cell pattern, cell morphology and background details in FNAC smears play an important role in categorisation of various thyroid lesions with accuracy. Marginal vacuoles (MVs) have been described as irregular cytoplasmic vacuoles with largely unstained central area. MVs, although suggestive of thyrotoxicosis, are non-specific, as they are also encountered in non-toxic goitre, Hashimoto's thyroiditis and follicular carcinoma. This cytologic finding therefore deserves further study to precisely delineate its utility. 
Methods & Material:
Forty patients having solitary thyroid nodule were subjected to FNAC on an outpatient basis. Their cytomorphological features were studied with special attention to presence of MVs. MVs if present were then graded as no/ scant (gradeI ), moderate (gradeII) and abundant (gradeIII).
Results and Conclusion:
Majority (77.5%) of nodular goitres had insignificant MVs (gradeI) in their smears. Significant MVs (gradeII+III) were limited to autoimmune thyroiditis presenting as solitary nodule and follicular neoplasms. Abundant MVs/ gradeIII were seen in follicular neoplasm only. MVs were not present in rest of neoplastic goitres. This implies that MVs are a marker of follicular differentiation.
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InTRODuCTIOn
FNAC of the thyroid gland is a first line diagnostic modality for the evaluation of goitre and it is the single most effective test for the preoperative diagnosis of the thyroid gland [1, 2] . The recent studies have also confirmed that FNAC is more sensitive as well as specific in segregating the neoplastic and the non-neoplastic thyroid lesions [3] . The identification of the predominant cell pattern, the cell morphology and the background details in the FNAC smears play an important role in the categorization of various thyroid lesions with accuracy. Marginal vacuoles (MVs) have been described as irregular cytoplasmic vacuoles which are 1-7 µ in diameter deeply eosinophilic in the periphery, with largely unstained central areas (MGG).They are seen peripherally in a group of follicular epithelial cells and are thus called marginal vacuoles. The term 'fire-flares' has also been used because of the MVs' resemblance to a rising or spreading fire. The MVs stain poorly or not at all with PAS and are not positive for the acid phosphatases. They are not as distinct in wet fixed, haematoxylin-eosin stained smears as in dry fixed MGG stained smears.
Ultra structural studies have suggested that MVs are the dilated cisternae of the endoplasmic reticulum, generated by hyperactivity and vacuolar content as dilated phagolysosomes [4, 5] . Nilsson G et al., in 1972, were the first ones to discuss marginal vacuoles in the cytoplasm of the follicular cells in smears from toxic goitres. They reported that MVs were fairly specific signs of a thyroid hyperfunction [6] . However, subsequent studies have shown that MVs, although they are suggestive of thyrotoxicosis, are non-specific, as they are also encountered in non-toxic goitre, Hashimoto's thyroiditis and follicular carcinomas. It has also pathology section been concluded that MVs are not only limited to follicular neoplasms but that they may be even more frequent in the follicular variant of papillary carcinomas [7] . MVs are said to represent the diffusion of the thyroid hormones from the basal aspect of the follicular cells, on their way to the interfollicular capillaries [8] . This cytologic finding therefore deserves further study to precisely delineate its utility.
AIMS AnD OBJECTIVES
To evaluate the significance of MVs in the cytodiagnosis of solitary thyroid nodules.
MATERIALS AnD METHODS
This study was conducted on 40 cases of solitary thyroid nodules. FNAC was done by using a standard procedure on an out patient basis . Air dried smears were prepared and they were stained with the MGG stain. The adequacy of the samples was assessed by using the Hamburger criteria, that is 6 clusters of cells in at least 2 slides which were prepared from separate aspirates [9] . The cytological diagnoses were arrived at after studying the predominant cell pattern, the background and the presence of MVs. The cases were initially categorized into those of non neoplastic and neoplastic pathologies. Thereafter, they were assigned to specific cytological diagnoses, based on their cytomorphologies. The MVs were studied and graded (loosely based on the criteria which were given by Nilsson G.et al., [10] as per the following criteria:-Moderate + abundant MVs/grade II +III were observed in 5 out of 15 cases (30%) of the follicular neoplasms [Table/ Fig-2 ]. Coming to papillary carcinomas, only a solitary case (1 out of 11; 9%) was endowed with moderate /grade II MVs [Table/ Fig-3 ]. They were not observed in the rest of the neoplastic pathologies i.e. squamous cell carcinomas and anaplastic carcinomas. Non-neoplastic lesions presenting as nodules accounted for 11 out of the 40(27.5%) cases. Most (5 out of 11 cases;45.5%) of these turned out to be colloid goitres on cytological examination, and all of them were bereft of MVs. Moderate + abundant/ grade II + III MVs were observed in one case of primary hyperplasia and in 2 out of 3 cases of autoimmune thyroiditis only.
DISCuSSIOn
A detailed study of 40 cases of solitary thyroid nodules was undertaken. The cytomorphological features were studied with special attention to the presence and the grading of MVs. The presence of prominent MVs, along with a nuclear ring pattern in the follicular wall fragments, are fairly the specific signs of a thyroid hyperfunction [6] , but their frequency can also be high in Hashimoto's thyroiditis, cellular adenomatoid nodules and in follicular neoplasms [7] . It has been suggested that MVs represent the diffusing out of thyroid hormones from the basal aspect of the follicular cells [8] . In the current study, moderate + abundant MVs/ grade II +III were noted in [9] out of the 40 cases(22.5%), whereas, Das et al noted these in 14.7% of the cases [7] . Notably, which were examined 3. Abundant MVs/ (grade III) -the presence of MVs in >50% of the cells which were examined.
RESuLTS
A detailed and a comprehensive study of 40 cases of solitary thyroid nodules was undertaken. The cytomorphological features were studied, with special attention to the presence and the grading of MVs. There were 32 female subjects (80%) and 8 male subjects (10%). The male to female ratio was 1:4. This study revealed a female preponderance in all the cases, ranging from 1:3 in follicular neoplasms to 3:8 in papillary carcinomas. The mean age of the patients in our study was 39.5 ± 13.5 years, with the maximum number of cases belonging to the 4 th and 5 th decades. The bulk of the solitary nodules in the current study comprised neoplastic aetiologies [29 out of the 40 cases (72.5%)], while non-neoplastic aetiologies accounted for 11 out of the 40 cases (27.5%) [Table/ Fig-1 ].
Follicular neoplasms accounted for 15 out of the 40 (37.5%) cases, followed by papillary carcinomas which accounted for 11 out of the 40 cases (27%). A majority (77.5%) of the solitary thyroid nodules which were examined, had insignificant (grade I) MVs in their smears. Moderate to abundant (grade II+ grade III) MVs were limited to autoimmune thyroiditis in the non -neoplastic category and to follicular neoplasms amongst the neoplastic group. majority of the nodules in this study were neoplastic in nature, with follicular neoplasms topping the list (37.5%), out of which 30% had moderate+abundant/grade II+III MVs in their smears. It was therefore concluded that a significant proportion of follicular neoplasms have significant MVs. On the other hand, MVs were found infrequently in papillary carcinomas in this study. MVs were not encountered in the rest of the remaining neoplasms which were encompassed in the present study i.e. anaplastic and squamous carcinomas. This implies that MVs are a marker of the follicular differentiation. However, keeping the limited sample size of the present study in mind, it is recommended that further studies be done to corroborate these conclusions.
none of the 5 cases of nodular colloid goitres which presented as solitary nodules had significant MVs in our study. Correspondingly, Das et al., noted the occurrence of MVs in 5.2% cases of nodular colloid goitres [7] . Amongst the inflammatory pathologies which presented as solitary nodules, 66.7% showed moderate + abundant MVs/ grade II +III. The same were observed in 30% of the cases in the literature [7] . Therefore, the frequency of MVs in the cases of inflammatory thyroid pathologies which presented as nodules, was substantially higher in the present study.
5 out of 15 cases (33.3%) of follicular neoplasms showed moderate + abundant MVs/ grade II +III MVs. This figure was comparable to that which was observed by Das et al., (26.7%), but it was lower than that which was observed by Agarwal et al., (57%) [7, 11] . We found it difficult to categorize 2 of our cases into specific cytological categories i.e. hyperplastic thyroid nodules versus follicular neoplasms. We observed MVs in one case out of these two. Two cases of a Follicular Variant of Papillary Thyroid Carcinoma (FVPTC) were encountered. A thorough examination of the smears of these two cases showed no MVs [Table /Fig-4 ]. This was in contrast to the figures which were quoted in the literature (44-50%) [12, 7] . This disparity may have been due to the small sample size of our study.
Previous studies have brought forth the fact that MVs are not present in aspiration cytology smears of usual papillary carcinoma. In the present study, however, one out of eleven cases did show moderate/grade II MVs [7] . The fact however remains that most of the cases of usual papillary thyroid carcinomas are bereft of MVs. Also, no MVs were encountered in the 2 cases of anaplastic carcinomas and a single case of squamous cell carcinoma of the thyroid which we came across in our study. These lesions have not been studied by other workers with respect to MVs. Therefore, amongst the neoplastic nodules which were examined in the present study, MVs were limited to the follicular neoplasms only, except for a solitary case of papillary thyroid carcinoma.
SuMMARy AnD COnCLuSIOn
The aspiration smears of forty cases of solitary thyroid nodules were studied, with special attention to the presence of MVs. A
